New insights into the molecular pathology of radiation-induced pneumopathy.
Pneumonitis and fibrosis constitute dose-limiting side effects of thorax or total body irradiation. An improved understanding of the underlying mechanisms is a prerequisite for the development of effective radioprotective strategies. Here we characterized the behavior of resident and immune cells in a murine model of radiation-induced pneumopathy. Wild type (WT) or RAG-2 deficient C57BL/6 mice received 15 Gray of (hemi)-thorax irradiation in a single dose. Bronchoalveolar lavage fluid (BALF) and lung tissue were collected at defined time points post-irradiation for the determination of apoptosis, microvascular injury, and histological and immunohistochemical analyses. Higher albumin levels and increased apoptosis were detected in the BALF 21 days after irradiation, indicative for delayed damage to resident cells. Irradiation also induced time-dependent changes in the BALF cytokine profile, the recruitment of activated T-cells into the lung and the formation of lipid-loaded resident cells. Lung fibrosis occurred earlier in RAG-2(-/-) mice, which lack mature T and B cells, compared to WT mice. Thorax irradiation triggers a delayed disturbance of tissue integrity and lipid metabolism in the lung. Activated T-lymphocytes infiltrating the lung tissue upon thorax irradiation participate in the protection of the lung from radiation-induced fibrosis.